To assess whether sex, education level, and health insurance affect the use of health services among the adult Brazilian population with chronic noncommunicable diseases (NCD).
INTRODUCTION
Noncommunicable diseases (NCD) (cardiovascular diseases, chronic respiratory diseases, diabetes, and cancers) are responsible for about 70% of all deaths worldwide -around 38 million deaths annually. Of these, 16 million deaths occur prematurely (people under 70 years of age) and nearly 28 million in low-and middle-income countries a,b
.
Evidences indicate an increase in NCD due to the growth of the four main risk factors (smoking, physical inactivity, harmful use of alcohol, and unhealthy diets) 1,a,b,c . Therefore, intervention in the risk factors would result in the reduction of the number of deaths around the world a,b,c .
An epidemic of NCD results in devastating consequences for individuals, families, and communities, and it also overloads health systems a,b
. Studies show that NCDs are more likely to affect low-income populations, as they are more vulnerable and more exposed to the risk factor, as well as having less access to health services and health promotion and disease prevention practices 2,a . The World Health Organization (WHO) estimates that people with NCD have their poverty exacerbated by the largest family spending due to the disease, seeking of services, among others 2,b .
The socioeconomic costs associated with NCD have repercussions on the economies of the countries -estimated at US$7 trillion, for 2011-2025, in countries of low and medium income a . Thus, worldwide reduction of NCD is a necessary condition for the development of the 21 st century Access to assistance by NCD carriers, including medical consultations, primary health care, access to medicines, laboratory tests, clinical practice and counseling, benefits the assistance to NCD carriers and improves quality of life 3 .
WHO highlights that several populations in different countries have hindered access and utilization of health services, which is the main barrier when facing NCD, especially to minimize the suffering of those who are already sick 4,a,b . Therefore, facing NCD involves governance and public policies and actions aimed at the prevention and reduction of the risk factors, access to health care, organization of surveillance and monitoring, in addition to confronting the social determinants such as reduction of poverty and social inequality, themes that were included in the sustainable development challenges 2,e . The use of health services is higher among sick people. Travassos et al. 5 highlighted that the determinants of use of the services comprehend the health needs or the existence of the disease, as well as its severity and urgency. Other factors of demand for services would be demographic characteristics of users, such as age, sex, region of housing, and socioeconomic status (income, education). Additionally, there are factors related to service providers, such as professional experience, specialty, available resources, geographic and social access, funding, health insurance services, among others 5 
.
It is important to monitor the access and use of services among people with NCD, due to the high burden of disease, which has been even more magnified because of population aging. The high use of health services requires planning of services and adequacy of policies and offers. It is essential to know this demand [5] [6] [7] .
In 2013, aiming to monitor these themes, Brazil carried out the National Health Survey (PNS), a household and population-based survey that includes topics such as NCD and access and . This study aims to assess whether sex, education level, and health insurance affect health services use among the adult Brazilian population with NCD.
METHODS
Data from the cross-sectional study PNS, developed by the Brazilian Institute of Geography and Statistics (IBGE) in partnership with the Ministry of Health, were analyzed. This is the most complete research on health and its determinants ever carried out in the Country 9, 10 . Counting with its own design, the survey collects information on several aspects of health.
PNS sampling plan was developed by conglomerates in three stages of selection. In the first stage, primary care units (UPA) were selected by simple random sampling, consisting of census tracts or sets of census tracts (when the tracts counted with few households). In the second stage, a fixed number of households were selected by simple random sampling for each UPA, ranging from 10 to 14. In each household sampled, one resident with 18 years or more was selected, also by simple random sampling, to take part in the third stage of selection 9, 10 .
Sample was calculated at approximately 80,000 households. Information were collected on 62,986 households. The calculation took into account average values, variances, and the effects of the sampling plan, assuming a nonresponse rate of 20% The weights of the households and all its residents were calculated by the product of the weight of the UPA in question and the inverse of the probability of selection of the household within the UPA. The weights were adjusted to correct nonresponses and to calibrate the estimates according to population totals known from other sources. The selection of the resident who answered to the individual interview was done by simple random sampling. Thus, the weight of the selected resident was calculated by the product of the weight of the household by the number of eligible residents (equivalent to the inverse of the probability of selection). More details can be consulted in another study g .
Data collection was carried out with the use of handheld computers (personal digital assistant), programmed to critique the received values. The PNS questionnaire is divided in three parts: household information; information of all residents, answered by one resident (proxy); information about the selected resident, answered only by himself/herself (being an adult aged 18 years or more) 9,10,g .
In the section concerning the selected resident, 60,202 interviews were carried out with the adult selected at the household. This study analyzes information regarding NCDs, one or more diseases referred among the following: hypertension; diabetes; heart disease; stroke; asthma; arthritis or rheumatism; WMSD (work-related musculoskeletal disorder); cancer; chronic renal failure; chronic back problem; depression, or other mental illness; and lung disease (emphysema, chronic bronchitis, or COPD). The question referred to previous medical diagnosis for most NCDs, except in the case of chronic back pain, which was self-reported, and in the case of depression and mental health, which considered previous diagnosis of a physician or mental health professional (such as a psychiatrist or psychologist). In the case of the proxy informant, in the household questionnaire, questions were made and the respondent answered for all residents. The questions concerned: a) In the last two weeks, did you seek any place, service or health professional for health-related care? (J14); b) In the last two weeks, did you fail to perform any of your usual activities due to your health? (J2); c) When did you last see a doctor? (J11 = 1 = in the last 12 months); d) In the last 12 months, did you stay in the hospital for 24 hours or more? (J37).
Frequency of use of services in the population that referred at least one NCD were compared with the frequency from a population that did not report NCD, according to sex, education level, health insurance, and NCD number or comorbidities (1, 2, 3, 4, or more). The prevalence and prevalence ratios (PR) were calculated crude and adjusted for sex, age, region, and 95% confidence intervals.
As the data was collected using a complex sampling design, the statistical analysis was carried out with an application that takes into consideration the effect of sampling plan and the unequal probabilities of selection. The data were analyzed in the Stata 11.0 software, using the survey mode, which takes into consideration the effects of complex sampling h .
The PNS was approved by the National Committee of Ethics in Research (Process: 328,159, June 26, 2013). All individuals were consulted, the survey was clarified to them, and they agreed to participate.
RESULTS
The study showed that reporting the presence of at least one chronic disease was shown to be associated, to the Brazilian adult population in 2013, with the increased use of health services in the last two weeks, 25.6% in adults with and 10.8% in adults without NCD (adjusted PR = 2.0; 95%CI 1.88-2.18). The presence of chronic disease was associated with: increased hospitalization, 1.7 times over the last 12 months (95%CI 1.53-1.9); failing to perform activities in the last two weeks for health reasons, 3.1 times higher than those who did not report NCD (95%CI 2.78-3.46); and prevalence of medical consultation in the last 12 months, 1.26 times greater (95%CI 1.24-1.28) ( Table 1 ). The same pattern repeats itself with higher PR, when comparing the same indicators, among the population with and without NCD, for both women and men. In other words, the population with NCD uses more health service and fails more frequently to perform activities. Women with and without NCD, compared with men with and without NCD, have higher PR for the use of health services, hospitalization, medical consultation, and failing to perform usual activities for health reasons. Table 2 presents strong gradients of increased use of health services with the increase in the number of diseases, and the associations are found even in the presence of only one NCD. The associations showed great magnitude, especially considering the indicator failing to perform activities for health reasons (PR = 6.62, comparing four or more diseases with no NCD). The use of health services and hospitalization in the last 12 months were respectively 3.4 and 3.3 times greater in the presence of four or more NCDs. The associations tend to be similar among men and women. However, the association among use of services and hospitalization is higher in males, in the presence of three chronic diseases.
Regarding health insurance, the prevalence of use of health services was higher in individuals with NCDs, considering all the indicators used in the study (Table 3) . Individuals without health insurance, with or without NCD, had lower prevalence of use of services, hospitalization, and medical consultation. To the "failing to perform activities for health reasons" indicator, the prevalence was 22% greater in the population without health insurance only for individuals with NCDs (Table 3 ).
The population with NCD uses more health services than those without NCD at all educational levels studied (Table 4) . It is also possible to observe that by comparing the use of services in the extreme education levels (illiterate/some elementary school with higher education degree), those who have studied less and reported a NCD had higher prevalence 
DISCUSSION
The results show that, of the 45% of adults who reported having a NCD, 25% used health services in the last two weeks. People with NCD use the services twice as much than adults without NCD. NCD carriers reported more hospitalization, failed to perform activities in the last two weeks for health reasons and attended more medical consultations in the last 12 months. The population with NCD, for both sexes, uses more health services than the population without NCD. The study also identified that women use the services more, both for consultations and hospitalizations, and reported more frequently of failing to perform activities for health reasons in the last two weeks. The increase in comorbidities also increased the demand for health services. The use of health services according to education level showed that those who have studied less and reported having a NCD had higher prevalence of hospitalization in the last 12 months, higher prevalence of failing to perform activities for health reasons, and higher prevalence of medical consultation in the last 12 months. Individuals without health insurance, with or without NCD, had lower prevalence of use of services, hospitalization, and medical consultation, when compared to those with health insurance.
Users with NCDs
NCD carries had used the health services more, i.e., the need felt by the user is the biggest motivator for the demand and use of health services. This may be explained by the demands of routine or intercurrence consultations, greater comorbidities, and also by other diseases or aggravations 2,10,i . In fact, the use of the service is determined by the need perceived by users as a result of the health situation and their previous knowledge of their disease or health condition 11, 12 . We highlight the causal relationship between disease and the use of health services, disease being the main responsible for the use of health services 6, 7, 12 .
A study that analyzed data from the Brazil National Household Sample Survey in 2003 and 2008 indicate that individuals with chronic diseases seek health services more 13 . PNS confirmed that more motivation for using the service is linked to the presence of diseases. Therefore, it is important to monitor the use of the services in this population, to establish strategies to adapt the demand and consumption of these services
.
Travassos et al. 5 consider the fact the user feel susceptible to a given health problem is an important motivator for using the services. Some authors emphasize that the severity of the disease and the belief in the benefits from the treatment or preventive action are important elements for the use of health services 5, 14 . According to Travassos et al. 5 , this situation is due to the subjective perception of the risk of having a disease and the perceived gravity, in addition to feelings and concerns regarding the consequences of the disease, such as death, pain, or disability, as well as worse living conditions.
Number of NCDs
The PNS also identified increased use of services as the number of NCDs or comorbidities increased, which may be related to greater awareness of the severity of the disease, its risks, and health threats 5 .
Sex
The sociodemographic characteristics of users are among the determinants of use of health services. The study identified that women use the services more, both in consultations and hospitalizations, and report more limitations due to NCDs. This increased consumption was already identified by other authors 5, 13, 15 , who attributed this usage to women's higher perception of the symptoms and signs of disease and, consequently, increased demand for services, physicians, tests, and promotion and prevention practices. Women who are not NCD carriers also presented high use of health services due to the practices of promotion, other acute diseases, and pregnancy Individuals with health insurance, with or without NCD, presented more use of services, hospitalization, and medical consultation. This result corroborates the data from the PNAD, which showed that people with private health insurance presented higher prevalence of medical consultation and hospitalization in the last 12 months, and of use of services in the last two weeks, as well as smaller proportions of restriction of activities, when compared to the social segment that did not have health insurance 13, 16 . Studies comparing users that only had access to the Brazilian Unified Health System (SUS) with beneficiaries of complementary health observed lower frequencies of medical consultations and screening examinations in the first group [17] [18] [19] . The use by complementary health users is of 5.1 consultations per beneficiary of insurance consultations a year j -about double of the parameter per year provided for the general population (2 to 3 consultations per inhabitant/year) k,l,m . SUS has as its principles universal access, completeness and fairness, which ensures the use and access of services for the population with lower educational level, income, and no health insurance. However, differences in the use of services that benefit people who have health insurance remain. The population with health insurance may also have greater opportunity to access to services, by accessing the services of both SUS and complementary health 20 .
Education Level
Studies conducted in developed countries found a higher prevalence of NCDs in populations with lower education level 13, 17 . In Brazil, many chronic diseases present a social gradient that grows in the direction of the most socially vulnerable segments, as observed in this study. The two editions of the Pesquisa Nacional por Amostragem de Domicílio (PNAD -National Household Sampling Survey) (2003 and 2008) 13 found lower use of health services and lower proportion of medical consultations in populations with lower education level. This pattern persisted in this study. Users with NCD and higher education used services more, compared to the less educated. We would like to highlight the iniquity on occurrence of NCDs in the population without insurance, which showed the highest degree of limitation in performing the activities in the two previous weeks, for reasons of health.
Among the limitations of the study is the cross-sectional design, which, although advantageous due to the speed and low cost, has disadvantages inherent to the study, such as the possibility of reverse causality. The use of self-reported diagnosis is also subjected to access to health services. In addition, this study used two different sections of the PNS: the randomly chosen resident answered about self-reported NCDs; and the use of health services (section J) was answered by one of the residents, not necessarily the chosen resident, which may bias the presented prevalence.
CONCLUSIONS
NCD carriers make more use of health services, as well as women, people with higher number of comorbidities, with health insurance, and higher education level.
Investing in health systems is critical to improve the results of NCDs, which includes the strengthening of the health system, financing, governance, management, human resources in health, health information, and access to technologies and medicines a,b,d . Indicators of use of health services are important to assess health care quality, regarding access and use of the services by the different segments of the population. Knowing how NCD carriers use health services is essential to reduce access barriers and guide health policies, providing equity in access to resources, as well as guiding the design of policies directed at reducing vulnerabilities d . 
